Aquatic plant Ludurigia stolonifera is used to absorb two toxic ions (Cd and Ce) from low level radioactive waste solutions. The effects of these toxic ions with three concentrations on the morphology, carbohydrates, proteins and nucleic acids (DNA, RNA) contents of the plant were studied. The results obtained in the present investigation showed a decrease in the weight of the plant, proteins, carbohydrates and nucleic acids contents with the increase in the concentration of toxic ions.
Introduction
Aquatic environment provides an ecosystem service to humans. Yet it often receives high levels of pollutants from both direct and indirect sources. Several methods are used to remove great amount of hazardous, industrial and radioactive wastes such as, treatment, storage and disposal of these wastes. The increased loading of heavy metals in water produces increase in human health hazards or cell death in plants Nyarai-Horvath et al., (1997); Jagetiya et al., (1998); Sahi et al., (1998); Anita et al., (1999) and Sanchez et al., (1999) . The absorption of toxic or hazardous ions by the aquatic plant is proved to be economic, simple and easy method Wolverton and Donald (1986) . The distribution of toxic elements or radioactive substances entering the plant is influenced by the chemical characteristic of ions and their interaction with constituents of plant tissues. The presence of excessive amount of Cd in the soil elicits many symptoms in the plant such as root growth Weigel and Jagar (1980) and Rubio et al., (1994) . Nirupama et al., (1996) detected that the concentration dependent decrease protein, RNA and DNA and nutrient uptake by Lemna minor and Azolla pinnata resulting from exposure to some heavy metals. Also Saygideger (2000) investigated the absorption of Cd and its effects on growth, protein content of Veronica anagallis aquatic L.and Ranunculus aquatic L. Ramadan (1999) showed the changes in carbohydrates content of Potamogeton crispus plant immersed in Cd solution and observed that the treatment decreased carbohydrate contents of the plant. Hu et al., (2002) studied the effect of Ce on the vegetable growth, root length, dry weight of root and shoots. Zhang and Yan (2003) found that, many kinds of organic matter such as sugar, amino acids and organic acids excreted by root in wheat were affected by Cd stress.
The present work was devoted to investigate the changes that may occur in morphology, proteins, carbohydrates and nucleic acid contents after immersion of Ludurigia stolonifera plant in solutions of cerium or cadmium at different concentrations.
Materials and Methods

Materials: The plant material
The floated plant Ludurigia stolonifera (Rhizophoraceae) consists of floating leaves, yellow small flowers and fibrous roots with pale pink color Fig.(1) . The plants were distributed along the Ismailia Canal. A stock of plant was kept in glass aquaria of dimensions of 100x50x50 cm in the laboratory and filled with fresh water. The water temperature was 25±3°C. The used chemicals were of analytical pure in the form of cerium and cadmium chloride. The ions of such heavy metals were applied as aqueous solutions of concentrations of 7x10 -4 M and 10 -4 M respectively. These chosen concentrations were based on the results obtained from an experiments carried firstly to determine the uptakes and the effective concentration and the lethal one. PH of solutions was adjusted using 1N. of hydrochloric acid or sodium hydroxide.
Treatment of the samples:
The plant Ludurigia stolonifera was immersed in solution of 7x10 -4 of Ce(III) and 10 -4 M of Cd(II).
Effect of toxic ion concentrations on the morphology of Ludurigia stolonifera plant:
A morphological changes for shoot and root systems after immersing the plant in solutions of Ce(III) of 7x10 -4 M, 1.4x10 -3 M and 2.8x10 
Determination of total carbohydrates content:
The plant was immersed in solutions of Ce(III) and Cd(II) with concentration of 7x10 -4 M and 10 -4
M respectively for two days. The stems and leaves were collected and dried. The total carbohydrates were estimated according to Bernsled and Miller (1959) .
Determination of proteins and nucleic acids content:
Proteins and DNA were determined quantitatively by Agarose electrophoresis densitometry, while RNA was estimated quantitatively by Peppel and Baglioni (1962) by using freezing fresh green leaves after immersing the plant in solutions of 7x10 -4 M of Ce(III) and 10
M of Cd(II) for two days. A blank experiment was carried out by immersing the plant in distilled water for the same time.
Results:
Effect of toxic ions on the morphology of Ludurigia stolonifera plant:
Results presented in Table ( 
Effect of toxic ions on the total carbohydrate content:
Results presented in Table ( 2) and Fig. (4) showed the changes in the carbohydrate content of Ludurigia stolonifera plant after immersion of the plant in the lower concentration of Ce(III) 7x10 -4 M and 10 -4 M of Cd(II). The total carbohydrate content was decreased by increasing the concentration of toxic ions (Ce and Cd) as compared to control group, where, the total carbohydrate contents of Cd(III) group showed the lowest values. M). The results indicated that the above contents decreased by using the previous toxic concentrations as compared with control. 
Discussion
Results of the present study showed that morphological changes occurred after immersing L. stolonifera plant in three different concentrations of toxic ions Ce(III) (7x10 -4 M, 1.4 x10 -3 M and 2.8 x10 On the other hand the effect of low concentration of Cd(II) decreased proteins, nucleic acid and total carbohydrates contents rather than that of the corresponding decrease in the same contents using Ce(III) due to its toxicity. These results agreed with Aslan et al (2003) where they showed that exposure of Nasturtiom officinal and Mentha aquatica L. to cadmium decreased protein concentration of leaves.
From the above results we can conclude that L. stolonifera plant can be used as a good phytoremediator or a good vehicle to clean up the waste water from toxic ions. 
